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INTRODUCTION 
Within the IAEA EMRAS programme, there has been a group revising TRS 364, the 
Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperate 
Environments published by the IAEA in 1994. Accompanying the TRS document will be a 
TECDOC which will provide considerably more detail than that possible within the TRS 
Handbook itself (IAEA in preparation).  
Part of the revision is an update of the chapter on transfer to agricultural animals which 
includes information on gut absorption and transfer to milk, meat and eggs. Here, we focus on 
the methods used to derive the database for the revised tables for the agricultural animal 
chapter in both the TECDOC and the TRS documents.  
DATA SOURCES AND ANALYSIS 
Information sources such as books, journals, conference proceedings, institutional reports, 
and international and national databases were reviewed, and a database created to handle and 
process the data derived. The database of transfer parameter values for domestic animals was 
based on an adaptation of the transfer coefficient database for meat and milk of Green and 
Woodman (2003), which originally contained data from c. 300 sources. The entries in this 
database were individually reviewed and revised where necessary. They were then 
supplemented, where appropriate, by source data used in the previous IAEA transfer 
parameter handbook TRS 364 (IAEA, 1994), by going back to original sources, rather than 
using review values where used in the tables in the handbook.  
In addition to transfer coefficients from these two sources, we also collated additional transfer 
coefficient and gastrointestinal absorption values. This was achieved by additional searches of 
English language literature, as well as a major review of relevant information published in the 
Russian language documents which is being published in a series of peer-reviewed papers 
(Fesenko et al., 2007a,b). Most of the latter data have not previously been taken into account 
in either TRS 364 or other national or international reviews, and these data constituted an 
important new source of information.  
Where there are sufficient data, we have provided the following values in the transfer tables: 
number of data, geometric mean, and geometric standard deviation, arithmetic mean, 
arithmetic standard deviation, and minimum and maximum values. For less well documented 
radionuclides with a single value identified we give only the value itself.  
It is not possible to give all the tables here but we identify some key features of the 
compilations. 
GASTROINTESTINAL ABSORPTION 
The degree of absorption from the gastrointestinal tract is generally the most important factor 
in determining the degree of radionuclide contamination of animal tissues and milk. In the 
tables, we reported absorption (f1) values for ruminants derived from either the database or 
from authoritative agricultural reviews for many of the radionuclides which are isotopes of 
 
essential nutrient elements (e.g. P, Ca, Na, Zn). Data on 90Sr 137Cs and 131I comprise more 
than 50 % of the total entries.  
Where we have used agricultural review values we have occasionally extended the reported 
range given using values from the database. The values presented represent those that may be 
expected from ingestion of contaminated feeds. We have not used data where there may have 
been effects on absorption of high stable element intakes (e.g. Cd and Na). We also omitted a 
few values that previous reviews have considered because we had concerns about the validity, 
or relevance, of the data. Values were derived from ruminants aged over 100 days since there 
is evidence for enhanced absorption in young animals. For radiocaesium, we excluded some 
values derived from sources of known low bioavailability. Table 1 presents a summarised 
overview of the recommended values. 
Table 1 Grouping of f1 values for different elements in ruminants. 
f1 magnitude Radionuclide 
1 I 
10-1 - 1 Na, Cs, P, Se, Zn, Sr, Ca, Fe 
10-2 - 10-1 Co, Pb, Ag, Ba, U, Mn 
10-3 - 10-2 Ru, Cd 
10-4 - 10-3 Zr, Ce, Y 
10-5 - 10-4 Pu 
 
TRANSFER TO ANIMAL PRODUCTS 
The transfer of radionuclides to animal products has for many years been quantified as the 
equilibrium ratio between the radiocaesium activity concentration in milk (Fm) or meat (Ff) 
and the daily dietary radionuclide intake. Various factors influence these values including: (i) 
physicochemical form (ii) age / body weight and (iii) stable element status. The estimation of 
these values can be difficult due to the need to estimate herbage intake and the assumption of 
equilibrium (especially for radionuclides with long biological half lives). 
Whilst compiling the database we did not use review values, in most cases the original data 
were consulted. Source information for the database included Fm values derived from:  
i. experiments with daily administration of radionuclides to animals, or stable elements 
in the feed, for which the plateau concentration could be divided by the daily intake; 
ii. experiments (of an adequate length) where following a single oral administration of an 
isotope, the time-integrated activity concentration in milk could be estimated, for 
instance, by measuring the fraction of the total activity recovered in milk and dividing 
by the daily rate of milk secretion; single dose studies were not used for meat unless 
sufficient time series data were available. 
iii. for elements where we did not have Fm values we have compared stable element 
concentrations in milk and meat with those in feeds reported by agricultural 
publications and assuming a daily herbage intake. 
For some literature critical information was missing; if daily herbage intake or daily milk 
output were not given we assumed values from similar literature (often the same authors) in 
the same decade. The following data were excluded from the database:  
i.low bioavailability sources of Cs; 
ii.experimental data where the diet was deficient in the element (or analogue) considered; 
iii.experimentally increased stable element intake data and only used data for control animals.  
 
An example of the tables given for transfer coefficients in the TECDOC is given in Table 2 
below. 
 
Concentration ratios – an alternate method of quantifying transfer to animal products 
Beresford et al. (2007) have suggested that a considerable amount of the variation in transfer 
coefficients between (and to a lesser extent within) species is a consequence of including dry 
matter intake (which varies between species). For instance, transfer coefficients for cattle are 
often quoted as being an order of magnitude lower than those for sheep. However, the dry 
matter intake of cattle is obviously greater than that of sheep.  
An alternative method of expressing transfer is estimation of the concentration ratio (CR) 
between activity concentration in animal product and that in the diet (i.e. not considering dry 
matter intake). We have estimated CR values for the milk of cows, sheep and goats from the 
database compiled to derive transfer coefficient values. There is no consistent ranking 
between species in CR values as there is for Fm values and for most elements, the CR values 
differ little between the species considered. This is not surprising as the level of many stable 
elements in animal products is broadly similar across species. 
An advantage of being able to assume that CR for many radionuclides varies little between 
species is that generic values can be derived for food-producing animals for which no data are 
currently available (e.g. the few data available for horse appear to be in agreement with those 
for other animals). An additional advantage in field studies is that dietary dry matter intake 
does not need to be calculated or assumed.  Pragmatically, however, transfer coefficients will 
continue to be used for some time, not least because they are more numerous in the literature 
than CR values.  
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Table 2 Transfer coefficients for radionuclide transfer to goat milk d L-1 (source information is not 
shown here) 
Element N GM GSD AM SD Min Max 
Am 1   6.9 x 10-6    
Ba 3 1.1 x 10-2 9.9 5.4 x 10-2 8.7 x 10-2 2.06 x 10-3 1.54 x 10-1
Ca 12 7.3 x 10-2 1.9 8.3 x 10-2 3.4 x 10-2 1.20 x 10-2 1.40 x 10-1
Cd 1    1.6 x 10-2     
Ce 1    4.0 x 10-5     
Co 1    5.0 x 10-3     
Cr 2 8.9 x 10-3   1.5 x 10-2   2.86 x 10-3 2.75 x 10-2
Cs 28 1.1 x 10-1 2.2 1.3 x 10-1 8.0 x 10-2 7.00 x 10-3 3.31 x 10-1
Fe  5.2 x 10-2       
I 24 2.2 x 10-1 2.9 3.3 x 10-1 2.3 x 10-1 2.73 x 10-2 7.70 x 10-1
Mn  1.0 x 10-3       
Mo 4 8.2 x 10-3 1.4 8.5 x 10-3 2.5 x 10-3 5.00 x 10-3 1.10 x 10-2
Na  1.2 x 10-1       
Nb 1    6.4 x 10-6     
Ni 2 2.3 x 10-2   8.3 x 10-2   3.24 x 10-3 1.64 x 10-1
Np 1   5.3 x 10-5    
P  2.9 x 10-1      
Pb 1    6.0 x 10-3     
Pm 1    2.7 x 10-5     
Po 2 2.2 x 10-3   2.3 x 10-3   1.80 x 10-3 2.70 x 10-3
S 12 3.8 x 10-2 1.7 4.3 x 10-2 1.9 x 10-2 1.62 x 10-2 6.76 x 10-2
Se 2 6.8 x 10-2  6.9 x 10-2  5.86 x 10-2 7.90 x 10-2
Sr 21 1.6 x 10-2 2.0 2.1 x 10-2 2.0 x 10-2 5.80 x 10-3 8.1 x 10-2
Te 1    4.4 x 10-3     
U 1    1.4 x 10-3     
Y 1   2.0 x 10-5     
Zn  6.4 x 10-2      
Zr 1    5.5 x 10-6     
 
 
 
 
